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The invention relates to a device for aiding the percutaneous positioning of a guiding tube for a 
5 nephroscope in kidney surgery. The guiding tube to be positioned is in a plastic material cover, 
semi-translucent under X-ray, to the order often millimetres in diameter, featuring a shoulder on 
the outer end side; the positioning of such a guiding tube, also referred to as "sheat" is currently 
perfonned according to various methods: this firstly consists of inserting aspiration needle of a 
diameter of thirteen to twenty gauges from the surfece of the skin into the kidney; this aspiration 
1 0 needle is a hollow needle closed, through its entire length, by a mandrin during the aspiration needle 
pushing phase into the kidney, when the penetration depth aUows the renal pelvis to be reached, the 
mandrin is removed in order to verify that a urine outflow occurs, indicating that the aspiration 
needle end is effectively in the renal pelvis; on the one hand, a flexible metallic guide is then 
engaged into the aspuration needle, which is then removed, and, on ihe other, a first expander tube, 
called "Aiken expander tube", is engaged onto the metallic tube by sliding, until its distal end abuts 
on the end of the flexible metallic guide which has coiled up; ihe inxux diameter of the first 
expander tube is to the order of thirteen to twenty gauges, and its thickness fo the order of one third 
of a millimetre, that is to say a "fi«e imit" or "firanche" (which is a unit of measure used in surgical 
technologies); the first expander tube features a shoulder at its distal end, which acts as an anester 
for a series of multi-stage expander tubes which slide one above the other in order to increase the 
diameter of the opening cut in the kidney; eaph one of the Aiken expander tubes increases the 
diameter of the opening by two "free units" or "franches" and, -wb.^ its diameter is sufficient, the 
guiding tube can be slid onto the last expander tube; then, the set of expander tubes only has to be 
removed; this process requires a large number of X-ray short checks. 
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Another, quicker method consists of sliding onto the needle a metallic support tube comprising an 
inflatable cuff; the cuff is comprised of a flexible envelope surrounding the support tube and 
featuring moderate elasticity; when inflated, the envelope is of long-shaped cylindrical revolution 
form in its central section, going smaller at its ends until reaching a diameter practically equal to the 
sappoct tube diameter, the ends of the cuff are then crimped onto the support tubes by means of 
metallic crimping tubes; the envelope which makes up the cuff comprises an inflation pipe which 
allows the introduction of the necessary and sufficient volume of inflation fluid so that the central 
section will reach a diameter practically equal to that of the guiding tube to be positioned; before 
the kidney opening enlargement operation by introduction and inflation of tlie cuff, it is necessary to 
perform radial cuts in the patient's flesh, by means of a bistoury around the needle in order to avoid 
tearing the flesh at the time of inflation (which would make healing more diflacult); when the 
inflation diameter is reached, it is only necessary to slide the guiding tube onto the cuff envelope 
which is lubricated by an impregnation coating at cuff suifece and which simply obtains its 
lubrication function by simple humidification; then, when the guiding tube is positioned, the 
assembly comprising the support tube and the aspiration needle is removed. The opening 
enlargement operation is difficult to perform manually, especially in depth, and as, for the most 
part, no visual monitoring is possible: this does not guarantee the avoidance of flesh tearing around 
the opening. 

On the other hand, there are flexible metallic guides which are engaged into the aspiration needle 
and remain in place when the aspiration needle is removed so that they can be used in case of a 
problem during the operation; a flexible metallic guide is comprised of a cylindrical mechanic core 
surrounded by a plastic thread coiled in solid coils (coils touching); form memory metals*** are 
available: in wire form, they feature an initial sh^ which can be freely dianged. but they retum to 
their initial shape as soon as certmn conditions are met. 
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The object of the invention consists of a guiding tube positioning device, usable once, for rapidly 

positioning a nephroscope guiding tube. 

The description below is based upon the following illustrations: 

Figure 1 is a perspective exploded view of a guiding tube positioning device in accordance with the 
invention. 

Figure 2 is a longitudinal cross-sectional view of a guiding tube positioning device in accordance 
with the invention, assembled by plastic material overmoulding. 
Figure 3 is a cross-sectional view of the trocar assembly in accordance with Figure 2. 
The invention consists of a nephroscope positioning guiding tube positioning device 1 (fig. 1), 
comprised of a long aspiration needle 2 fitted with a closing mandrin 3, on which an inflatable 
enlargement device 4 slides, said enlargement device being shorter than the aspiration needle 2 
which serves as its guiding means, whereas inflatable enlargement device 4 serves as guiding means 
for a nephioscopc guiding tube at the time of its positioning on a pationt. Aspiration needle 2 
features a first needle end 5 cut skewed and a second needle end 6 comprising a needle sleeve 7 
which sunounds the lateral section of the second needle end, practically cylindrical in revolution 
and preferably coaxial to the aspiration needle 2, featuring a diameter appreciably inferior to that of 
the guiding tube to be positioned; the length of the aspiration needle is practically double tiie lengtti 
necessary to reach tiie renal pelvis so tiiat one half of position needle 2, located on tiie same side as 
second needle end 6, serves as support for inflatable enlargement device 4 during tiie operation 
phase consisting of introducing first needle end 5 into tiie renal pelvis. Aspiration needle 2 
comprises a closing mandrin 3 whose first mandrin end 8 is cut skewed like first end 5 of aspiration 
needle 2, and located in tiie same plane as tiiat of first needle end 5. whereas second mandrin end 9 
comprises a securing and directing device 10 for closing mandrin 3 onto needle sleeve 6; securing 
and directing device 10 is comprised, for example, of securing system 12 in which at least one stud 
1 1 solid witii second mandrin end 9 is clamped: when closing mandrin 3 ts removed, it is replaced 
by a form memory guide (not illustrated) which is normally curved at its end but which can be 
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initially kept straight, for example, by mechanical defomiation for the time necessary to pass 
through aspiration needle 2 and into the kidney; as soon as the form memory guide end protrudes, at 
first needle end 5, it reassumes its form and thereby acts as a positioning airester for inflatable 
enlargement device 4; closing mandrin 3 can advantageously supersede the positioning of a guide 
5 by creating said guide by means of a form memory metal and by using needle sleeve 7, in two 
sections, a part of which is used as an arrester for second mandrin end 9 and is removable, and 
allows first mandrin end 8 to protrude from first needle end 5, thereby assuming the shape of an 
arrester elbow. 

Inflatable enlargement device 4 is comprised of a sliding tube 13, which is metallic, whose inner 

10 diameter is slightly larger than that of aspiration needle 2, and whose length 14 is preferably less 
than one half of the length of aspiration needle 2; said sliding tube 13 is likely to slide along the 
entire aspiration needle 2 and to escape therefrom by first needle end 5; a support tube 15, shorter 
than sliding tube 13, suiroimds sliding tube 13 to which it is attached by its ends 16 and 17 in a 
sealed manner, the inner diameter of support tube 15 is larger than the outer diameter of sliding tube 

15 13, of the necessary and sufficient value to allow a pressurised inflation fluid to flow; sealing 
between sliding tube 13 and support tube 15 is obtained, for example, by rjhrinkage or by hitting a 
centring sleeve (not illustrated) between sliding tube 13 and support tube 1 S followed, for example, 
by a sealing process by introduction of solder by capillarity between sliding tube 13 and support 
tube 1 5, on the one hand, and the centring sleeve on the other; sliding tube 1 3 features a first sliding 

20 tube end 18 directed towards first needle end 5, which comprises at least two cutting blades 19, 
essentially sheq)ed into a right-angled triangle placed in a symmetry plane passing by the centrelme 
of sliding tube 13 and, for example, synmietrical to each other with respect to said centreline; a first 
blade side 20 of each one of the triangles constituting cutting blades 19 is slid with sliding tube 13, 
to which it is attached following a generatrbc of sliding tube 13; a manner for securing cutting 

25 blades 19 consists of welding them to sliding tube 13, for example, by means of laser welding; a 
first end of first blade side 21 practically coincides with the first end of sliding tube 18, located on 
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the same side as first needle end 5; a second end of first blade end 22 is located immediately 
adjacent to a first end of support tube 16; a second blade side 23 of each cutting blade 19 comprises 
a cutting thread; a first end of second blade side is the same as the first end of first blade side 21; 
first blade side 20, forming an angle to the order of five to ten degrees with second blade side 23; 
5 second blade side 23 is preferably profiled to allow better efficiency of tlie cut perfomied by the 
cutting thread, for example, by shaping it into a concave form; a third blade side 24, which is not 
cutting, is practically perpendicular to first blade side 20 and features a length such that the 
cumulation of the diameter of sliding tube 13 and of the length of both symmetrical third blade 
sides 24 coiiesponds to the order of magnitude of the inner diameter of the guiding tube to be 

10 positioned. In a preferred embodiment of the invention, there are fovr to six cutting blades 19; 
when, for example, four blades aie used, they are symmetrical to each other by twos, following to 
symmetry planes, perpendicular to each other, and passing by the symmetry axis of sliding tube 13: 
the angle between second and third sides 23 and 24 of blade is replaced by a rounded shape; said set 
of cutting blades 19 is referred to as "a trocar". A cuff 25, of a length 26 practically equal to that of 

15 the cuffs already used, covers support tube 15 on which it is secured, at its ends 27 and 28, for 
example, by crimping tubes as previously described: a first cuff end 27 is unmediately adjacent to 
third blade sides 24 and to first support tube end 16; second cuff end 28 is secured to support tube 
15, which is appreciably longer than cuff 25; a first orifice 29, on the one hand, is opened in support 
tube 13, in the aiea located inside cuff 25 and, a second orifice 30, on the other hand, is also open in 

20 said support tube and said second end is external to cut 25; second orifice 30 is connected to a 
filling tube 21, fitted with a closing device 67, likely to communicate with pressurised inflation 
fluid supply device 65, for example, via a connection device comprised of first coimection interface 
device 32, solid with filling tube 31, and second connection interfac*5 device 66, solid with 
pressurised inflation fluid supply device 65; a pressurised inflation fluid supply device 65 is. for 

25 example, a syringe comprised of a cylindrical chamber in v^ch a piston slides, and said piston's 
control rod is threaded and screwed into a nut which is solid with the chamber; by counting the 
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number of tunis of the control rod in the screwing direction, it is possible to accurately detennine 
the inflation fluid volume delivered by supply device 65; second connection interface device 66 is 
comprised, for example, of a male cone which engages into a female cone constituting first 
connection interface device 32; the inflation fluid is, for example, physiological saline solution ; 
5 closing device 67 is, for example, a ball-type device whose ball is pressed onto a taper seat by a 
spring, and which allows the inflation fluid to flow from supply device 65 to flow into cuff 25, but 
which prevents the inflation fluid from returning; the outer surface of cuff 25 is coated with a 
substance which becomes sticky at water contact and which allows lubrication to be ensured for 
gxiide tube sliding onto the cuff; the filling tube can be metallic and welded to siqpport tube 15 at 

10 second orifice 30; to permit guiding tube passage, the assembly comprised of support tube 15, 
sliding tube 13, filling tube 31 fitted with its first connection interface device 32, must hold within a 
virtual revolution cylindrical volume whose symmetry axis is that of sliding tube 13, and whose 
diameter is inferior to the inner diameter of the guiding tube; finally, the part of sliding tube 13 
located next to second sliding tube end 33, and as required, the part of support tube 15 and of filling 

IS tube 31, located next to second support tube end 17, are covered with a handling sleeve 34, holding 
within the above-defined virtual revolution cylindrical volume, whose second end, located next to 
second sliding tube end 33, is positioned with respect to the latter, so that sliding tube 13 will not 
hinder connection of supply device 65. 

A method for industrialising manufacturing of a device for aiding positioning of guiding tube 36 
20 (fig. 2), consists, for example, of using plastic material to jointly assemble the main components of 
the device for aiding positioning of guiding tube 36, by the overmoulding method. 
A fiirst overmoulding concerns the zone located on the side of first ends 37 and 38 of sliding tube 39 
and of support tube 40; support tube 40 comprises, at the time of its implementation, cuff 41 which 
communicates with the inside of support tube 40 through first orifice 42; support tube 40 is 
25 positioned with respect to sliding tube 29, by means of centring sleeve 43 whose first centring 
sleeve end 44 begins, for example, at the first end of support tube 37, and whose length is such that 
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the second of centring tube 45 will not close fiist orifice 42; the assembly comprised of sliding tube 
39, support tube 40 and centring sleeve 43 is introduced through the first end of sliding tube 38 into 
a suitable first end recess (not illustrated) of an iiyection mould: 

said first end recess includes, notably, a core to be introduced and adjusted inside the sliding tube m 
5 Older to avoid material penetration; cutting blades 46, which comprise blade holes 47 along first 
blade side 48. are each positioned in a housing of the injection mould (not Ulustrated) which 
protects second blade side 49, which is the cutting part, as well as the part of third blade side 50 
located on the same side as the second end of second blade side 5 1 ; when the thermoplastic material 
is injected, it forms, for example, a sort of truncated revolution section 52 (fig. 3) encasing the base 
10 of cutting base 46 which arc locked by the plastic material passing through blade holes 47; the 
truncated revolution section 52 encasmg sUding tube 39; the truncated revolution section 52 
protruding beyond third blade sides 50 (fig. 2) by a sealing 64 which covers the first end of support 
tube 37 over a sufficient length to ensure tightness to the fluids in the space located between sliding 
tube 39 and support tube 40, and without disturbing cuff 41 . 
1 5 A second overmoulding allows the manufacturing of handling 53 (fig. 2) whose first solid sleeve 
part 54 is located on the same side as first sleeve end 55. and directed towtirds cuff (41), covering a 
zone of support tube (40). whereas a second sleeve part 56, which being hollowed in order to 
constitute fiUing tube 57; second sleeve end 58 being comprised of a sleeve neck 59, open to the 
outside, and through which sliding tube 39 passes, coaxially. 
20 Although the pressure required for inflation of cuff 41 can be relatively high, the residual pressure 
after inflation is much lower, and consequently, a first connecting and closing interface device can 
be constituted with a simple rubber plug 60 which is inserted into the sleeve neck 59 in order to 
close filling tube 57 and. at the same time, making up the first connection interfece device whereas 
the second interface device is comprised of a needle 61. for example, for hypodermic injections, 
25 which allows piercing through rubber plug 60 in order to inject the inflation fluid contained in 
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! sxtpply device 68 and comprised, for example, of a syringe; rubber plug 60 keeps a sufiEicioit sealing 

! function when needle 61 is removed. 

j 

I More particularly, it is then possible to close sleeve neck 59 by means of rubber plug 60 featuring 

I an external sealing skirt 62 and an internal sealing skirt 63; external sealing skirt 62 ensures sealing 

I 5 of the internal side of sleeve neck 59 and internal sealing skirt 63 ensures sealing with the external 
I side ofsliding tube 39. 

Initially, aspiration needle 2 (fig. 1) equipped with its mandrin 2 i5> in place in inflatable 
enlargement device 4 with its needle sleeve 7 abutting on second sliding tube end 33 of sliding tube 
13; by resting against needle sleeve 7, aspiration needle 2 is firstly inserted into the kidney through 
10 the patient's skin, imtil its end reaches the renal pelvis; the closing mandrin 3 is then removed, in 
order to note the urine outflow firom aspiration needle 2 and either closing mandrin 3 is then put 
back in place after removing the removable part of needle sleeve 7 (which serves as arrester for 
second mandrin end 9), or a form memory guide is put in place; inflatable enlargement device 4 is 
then inserted by sliding along aspiration needle (2) which is used as a guide; inflatable enlargement 
15 device 4 is inserted into the kidney by resting on handling sleeve 34 until first sliding tube end 1 g 
reaches first aspiration needle end 5 located in the renal pelvis and materidised by the curved end 
of closing mandrin 3, or of the form memory guide; aspiration needle 2 can then be removed in case 
of use of a form memory guide; however, it must remain in place in case of use of a fonn memory 
closing mandrin; supply device 65 is connected onto filling tube 3 1 and cuff 25 is inflated in a 
20 controlled manner; then, the guiding tube is put in place and the inflatable enlargement device is 
removed whereas, as required, the form memory guide can be kept in place and, in case of use of a 
form memory closing mandrin, by placing at least one gmde as replacement for inflatable 
enlargement device 4, 



